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Abstract

Objectives—We evaluated the impact of a mailed, tailored intervention on skin cancer prevention
and skin self-examination behaviors of adults at moderate and high risk for skin cancer.

Methods—Adults at moderate and high risk for skin cancer were recruited in primary health care
settings in Honolulu, HI, and Long Island, NY. After completing a baseline survey, participants were
randomized to 2 groups. The treatment group received tailored materials, including personalized risk
feedback, and the control group received general educational materials. Multivariate analyses
compared sun protection and skin self-examination between groups, controlling for location, risk
level, gender, and age.

Results—A total of 596 adults completed the trial. The tailored materials had a significant effect
on overall sun-protection habits, the use of hats, the use of sunglasses, and the recency of skin self-
examination. Some effects were moderated by location and risk level.

Conclusions—Tailored communications including personalized risk feedback can improve sun-
protection behaviors and skin self-examination among adults at increased risk for skin cancer. These
convenient, low-cost interventions can be implemented in a variety of settings and should be tested
further to assess their long-term effectiveness.

Skin cancer is the most commonly diagnosed cancer in the United States,! with more than 1
million Americans diagnosed with skin cancer each year.2 The incidence of skin cancer has
increased dramatically worldwide in the last decade.3 Both main types of skin cancer—
malignant melanoma and nonmelanoma skin cancer—are now significant and costly public
health concerns.2:* Although skin cancer rates are increasing, it is considered one of the most
preventable types of cancer. Prevention guidelines include reducing exposure to ultraviolet
radiation (UVR); adopting sun-protection habits including the use of sunscreen, hats, shirts,
and sunglasses®®; performing regular skin self-examination; and seeking professional
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evaluation of suspicious skin changes. Nevertheless, levels of knowledge, concern, and the
practice of prevention and early detection remain relatively low.”-8

Risk factors for skin cancer include age, sunsensitive phenotypes, excess sun exposure, family
history, personal history of skin cancer or precancerous lesions, and other medical conditions.
9 Most skin cancer prevention interventions reported to date are directed at the general
population through school-based curricula and media campaigns,1? and some recent trials have
targeted people who experience high sun exposure at work or during outdoor recreation.11~
15 Only 2 reported studies have targeted groups at high risk: patients who have been treated
for nonmelanoma skin cancer,6 and siblings of melanoma patients.}” There is a need for low-
cost, effective interventions to improve skin cancer prevention and early detection behaviors
among a broader population of persons at moderate and high risk.

Tailored, mailed communications hold great promise for skin cancer prevention and detection
among individuals at increased risk, but these interventions have not been widely tested.
Interventions that are tailored to individuals’ characteristics, behaviors, needs, and beliefs are
more likely to be seen as personally relevant and thus may be more motivating.18 Tailored
interventions have been shown to be effective in the past for other health behaviors, particularly
for prevention and screening behaviors.19 The aim of Project SCAPE (Skin Cancer Awareness,
Prevention and Education) was to evaluate the impact of tailored interventionson skin cancer
prevention and skin self-examination among adults at high and moderate risk for skin cancer
in a randomized trial.

Project SCAPE was a randomized controlled trial. Adults at high and moderate risk for skin
cancer were recruited and randomized to a control group or to receive a tailored intervention.
Randomization was stratified by study site (Honolulu, HI, or Long Island, NY) and risk level
(moderate or high). The tailored-intervention group received personalized risk feedback,
recommendations, and reminders. The control group received brochures containing standard
skin cancer prevention and detection information. The study was conducted between spring
(April or May) and late summer (September) of 2000 and 2001. Participants completed a
baseline survey and sun exposure and protection diary, a telephone interview at midsummer,
and a second survey and diary in late summer. Participants were enrolled in the study in 2
cohorts over 2 successive summers. To improve participation and retention, participants were
given small incentive gifts for returning surveys and diaries, such as magnets, pens, movie
coupons, and video-rental coupons.

The study was conducted in Honolulu, Hawaii, and on Long Island, New York. Both locations
have large beach areas where outdoor activities are popular, but they differ greatly in climate
and ethnic distribution. Hawaii, the southernmost state in the United States, comprises a
heterogeneous mix of ethnic groups, with no group in the majority. Most residents of Honolulu
describe themselves as White (28.6%), Asian (40%), or mixed race (19.4%).20 Suffolk County,
New York, on Long Island, has a resident population that is 87.1% White.?1

Sample Recruitment and Risk Assessment

Participants were recruited in waiting rooms of outpatient primary care practices. Interested

individuals were given a brief screening questionnaire, and those meeting inclusion criteria

were enrolled in the study. Inclusion criteria were: age 20 to 65 years, resident of Honolulu or
Long Island, and moderate or high risk for skin cancer as measured by the Brief Skin Cancer
Risk Assessment Tool (BRAT).22 The BRAT asks about family history, previous premalignant
lesions, personal history of skin cancer, number of nevi (moles or dark spots) at least .25 inch
in diameter, and sun sensitivity. Risk categories were defined by tertile BRAT scores (<27=low
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risk; 27-35=moderate risk; >35=high risk) determined in a previous study in which the BRAT
was found to reliably categorize persons at increased risk for skin cancer and to have good
reproducibility.?2 Exclusion criteria included currently being treated for melanoma or
nonmelanoma skin cancer, not speaking English, and self-reported plans to be out of town for
more than 2 weeks during the summer.

The tailored messages tested in Project SCAPE had theoretical foundations in the health belief
model?3 and social cognitive theory.24 Tailoring variables included risk levels and specific risk
factors from the BRAT assessment; reported sun exposure, sun protection, and skin
examination practices; readiness to change; barriers to change; and extent of sunscreen
application (from the baseline Sun Habits Survey). The key theoretically based constructs of
risk perception, barriers and benefits (from the health belief model), behavioral capability
(knowledge of skills), and social norms (from social cognitive theory) were hypothesized
mediating variables.2®

All intervention materials were distributed by mail. The tailored intervention (experimental)
group received materials in 3 packages sent at 2-week intervals. Along with personalized risk
feedback and recommendations, the experimental group received UV self-monitoring aids,
skin self-examination instructions and practice tools, and skin cancer prevention and detection
information. (Samples of materials are available by request from K. G.) The control group
received a single mailing with a standard sun safety booklet, a tip sheet on sunscreen use, and
a bookmark encouraging skin self-examination.

Data Collection

Sun Habits Survey—The baseline Sun Habits Survey asked participants about demographic
characteristics, knowledge about skin cancer, habitual sun exposure and sun protection, and
whether they had ever and recently (in the past 3 months) conducted a thorough skin self-
examination. Sun exposure was measured by asking the respondents to indicate the average
number of hours they spent outside between 10 am and 4 », both for weekdays and weekends.
Sun protection habits were assessed by measuring 6 protective behaviors (wearing a shirt with
sleeves, wearing sunglasses, staying in the shade, using sunscreen, limiting time in the sun
during midday, and wearing a hat) on a 4-point ordinal scale ranging from 1=rarely or never
to 4=always. The follow-up Sun Habits Survey asked the same questions. A composite sun
protection habits score was calculated by averaging responses to the 6 items (a [internal
consistency] = 0.67).26 Test-retest reliability of the composite sun protection habits score was
calculated by repeated administrations of the Sun Habits Survey about 4 weeks apart to 62
adults who were not enrolled in the randomized trial (p=0.78; P<.001). Reproducibility (p) of
reported hours of sun exposure was 0.73 for weekdays and 0.63 for weekend days (P<.001).

Sun exposure diary—The sun exposure diary is a 4-day record of sun exposure and
protective behaviors. Participants were instructed to complete the diary for 2 weekdays and 2
weekend days, in accordance with previous research indicating that this amount of data is
sufficient for estimating weekly behavior.2” The diary was formatted to collect information on
activities between 10 av and 4 »v each day. Sun protection habits assessed for eachhour during
the specified period were: using sunscreen, wearing a hat, staying in the shade, and covering
up. Participants were also asked to mark “was indoors” if applicable. The level of sun protection
was calculated by dividing the amount of time the individual reported using each type of sun
protection by the amount of time spent outside for that day, resulting in a range of 0% to 100%.

The main outcomes for the diary were calculated using 4-day averages combining weekdays
and weekends. Outcomes included measures of usual sun protection for each of the 4 habits,
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average percentage of all methods across the 4 sun protection habits, and an indicator of any
sun protection. Reliability was assessed with 62 adults as described above for the Sun Habits
Survey. Test-retest reliability of the sun exposure diary measure of average percentage sun
protection across the 4 days was 0.69; for any sun protection, 0.73; and for average hours spent
outside, 0.72, using the average intraclass correlation method.

Telephone interviews—Telephone interviews were conducted on Monday or Tuesday
afternoons or evenings in midsummer. The interviews asked about sun exposure and sun
protection habits for the preceding weekend, and receipt of and reactions to the intervention
materials.

Reactions to interventions—Questions about participants’ reactions to both the treatment
materials and the control materials were included in the follow-up Sun Habits Survey.
Participants were asked to rate the materials they received on a scale of 1=not at all to 5=very
for 6 features: easy to understand, informative, interesting, personally relevant, attractive, and
confusing.

Statistical Analysis

Participants who completed Sun Habits Surveys at both baseline and follow-up were
considered to have completed the study, although approximately 25% did not complete either
or both diaries. Treatment effects were assessed on the basis of reported usual habits (surveys)
and daily behavior (diaries). Treatment impact on potential mediating variables was also
analyzed. Finally, participants’ reactions to the interventions were compared across treatment
groups. Data analyses were conducted using SAS statistical software.28

Descriptive statistics were computed for all survey and diary variables to examine sample
responses, distributions, and variability. We performed the 2 test and the t test on survey
baseline responses to check that randomization resulted in comparable groups, to determine
whether any characteristics were associated with attrition or missing diary data, and to
document differences between the 2 study locations. Covariates (gender, age, location, and
risk group) were used throughout all multivariate analyses conducted unless the covariate
moderated a treatment effect, in which case the covariate was excluded and a stratified analysis
was done.

Three approaches were used to perform multivariate analyses of treatment effects. For survey
outcomes—the sun protection habits index, individual habits, sunscreen application index, sun
exposure, and number of sunburns—a mixed-model approach (i.e., PROC MIXED) was used
with a data set containing 2 records per person and a time variable indicating baseline and
follow-up administrations. This approach allows for the test of the (fixed) treatment-by-time
interaction effect while accounting for the random effects associated with correlated repeated
measurements.2? Some individual measures did not strictly meet the assumption that residuals
are normally distributed and were thus subjected to a second analysis using a generalized linear
model with Poisson distribution, and using generalized estimating equations that accounted
for the covariance structure of the repeated measurements. Both approaches showed excellent
agreement with regard to significance level and adjusted means of the treatment-by-time
interaction. Therefore, only mixed-model results are presented. For the binomial variable of
skin self-examination in the past 3 months, a generalized linear model was used as described
above but modeling a binomial distribution.

Mixed models of several of the diary variables also had nonnormal residual distributions and
were instead analyzed using a simple change score (i.e., follow-up score minus baseline score).
These change score variables had normal distributions and were analyzed with general linear
models testing a main effect for treatment group.
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Reactions to the intervention and control materials were tested using the Wilcoxon rank-sum
test. Mediator analyses were conducted based on the approach described by Baron et al2° and
further discussed by MacKinnon et al.30

Over 2 summers, 2038 people completed the risk assessment, 1371 (67.3%) were eligible, and
724 completed the baseline survey and were randomized. The study completion rate was 82.3%
(n=596). Figure 1 shows participation rates throughout the study.

Participants were mostly female and White, and the mean age was 41.7 years (Table 1). Nearly
half of participants were college-educated, and more than 60% had household incomes of $40
000 or more per year. More than one third were considered to be at high risk for developing
skin cancer, more than two thirds had had a sunburn the previous summer, and less than half
had performed a recent skin self-examination. Average sun protection habits were rated
between sometimes practiced and usually practiced.

There were no significant differences between treatment and control groups in gender,
education, ethnicity, age, percent high risk, or mean baseline sun habit score for all participants
enrolled or for those who completed the study. Attrition was significantly greater among
participants who were men, from Honolulu, recruited in year 2, and not White or Asian
American. Among those completing baseline and follow-up surveys, 25% did not complete
both the baseline and the follow-up diaries. Participants with missing diary data were more
often from Long Island and had lower average sun protection habits scores at follow-up but
did not differ by treatment arm, gender, education, race, skin cancer risk level, age, or baseline
sun protection habits.

Several differences between Honolulu and Long Island participants were noted. Participants
from Honolulu included proportionally more men and more persons with lower income (<$40
000 per year), and they were more likely to have had a sunburn in the prior 3 months.

We also conducted risk group and location comparisons of the baseline levels of sun protection
on the basis of sun exposure diary data. Participants at higher risk for skin cancer had higher
average rates of sun protection across the 4 behaviors (high risk=26.4%; moderate risk=20.2%)
and greater use of sunscreen. Honolulu residents reported higher average sun protection
behaviors (Honolulu=23.8%; Long Island=20.7%) and significantly more hat use.

Survey Data Main Outcomes

Sun Habits Survey responses were analyzed to determine whether change in usual habits was
different for the intervention and control conditions. Table 2 presents the adjusted means for
these outcomes and shows the significance of the interaction effect. The sun protection habits
index showed a greater increase over time for participants in the intervention arm (effect
size=0.13); however, this effect was moderated by location. The intervention arm in both
locations showed significant improvement, but the treatment effect was attenuated for
Honolulu (effect size=0.04; Long Island effect size=0.23) because the Honolulu comparison-
arm participants also significantly increased their practice of sun protection habits. Among the
specific habits that contribute to this scale, similarly moderated effects were observed for shade
use and limiting exposure during peak hours, with Long Island participants showing treatment
effects (shade use P=.056; limiting exposure P=.006). Use of sunglasses was significant but
moderated by risk level; only those with moderate risk in the treatment arm showed improved
use of sunglasses. Hat use showed a modest unmoderated effect (effect size=0.12). A
comparable analysis for skin self-examination within the prior 3 months found a moderated
effect, in which recent skin self-examination increased significantly more for the treatment
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group than for the control group for participants at higher risk for skin cancer (total effect
size=0.21; high-risk effect size=0.39). Overall sun exposure and number of sunburns showed
improvements across both treatment arms. Weekend and weekday exposure were moderated
by location and risk level, respectively, though the results showed similar patterns in the
stratified analyses.

Diary Data Main Outcomes

Baseline mean scores showed that, on average, 67% of the time participants used 1 or more of
sunscreen, shade, a hat, or covering up when outside. Average sunscreen and shade use were
both about 31%, hat use was 15%, and covering up was 12%. The average use across the 4

behaviors was 22.3%. Average hours spent outside were 2.4 on weekdays and 3.2 on weekends.

Diary data were analyzed as simple change scores from baseline to follow-up. Compared with
the control group, the treatment group showed significant improvement on the sun protection
habits composite (effect size=0.39), sunscreen use, and hat wearing (Table 3). The sun
protection habits composite was moderated by age and showed greater improvement for
intervention participants older than age 40 years. Use of any protection and sunscreen differed
by location, with the Long Island treatment group showing significant effects not found among
Honolulu participants. Hat use increased among higher-risk persons in the treatment group.
Most other diary measures were in the expected direction, with the treatment group showing
more sun protection improvements than the control group.

Reactions to Interventions

At the midsummer telephone interviews, nearly all respondents reported receiving materials
from Project SCAPE, about half had read all the materials, and 80% still had the materials.
Treatment group respondents’ ratings were significantly higher on all responses, with
differences ranging from 3% to 15% (P<.01). At follow-up, respondents’ reactions to the
mailed materials were compared for the intervention and control arms. Whereas both groups
had positive reactions to the mailings, with most ratings at 4 or higher on a 5-point scale, the
intervention participants rated their materials significantly higher than the control group on all
items.

Mediators Analysis Findings

Hypothesized mediators (risk perception, perceived benefits, perceived barriers, social norms,
knowledge, and intention to increase sun protection) were assessed for differences by treatment
arm. Although risk perception and intention to increase sun protection differed significantly
by treatment arm, their mediation of the sun protection habits index (in individual models) was
either not significant when treatment was in the model (risk perception), or the mediation effect
was not statistically significant (intention to increase sun protection).

DISCUSSION

This study showed that using mailed, tailored communications had a modest positive impact
on skin cancer prevention practices. Based on survey data, the intervention yielded significant
reported increases in overall sun protection habits, use of hats and sunglasses, and performance
of skin self-examinations. Data from 4-day diaries showed similar patterns but also showed
that use of sunscreen was significantly improved for the treatment group.

Some effects were moderated by location and risk level. Less intervention impact was seen for
participants from Honolulu because the control group also increased their sun protection habits,
possibly because of environmental context or racial/ethnic differences.3! The higher-risk group
showed more increase in skin self-exams than the moderate risk group.
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The increase in recent skin self-examination in the Project SCAPE treatment group is note-
worthy, given the difficulty of achieving sustained changes in habitual sun protection
behaviors. Although neither professional nor self-administered examinations of the skin have
been shown to reduce mortality in a randomized controlled trial, monthly thorough skin self-
examination has been associated with reduced melanoma mortality.32:33 Early detection is an
increasingly important tool in skin cancer control®* and is most likely to be beneficial for early
detection in high-risk individuals.

A recent study of preventive interventions for adults at increased risk for skin cancer used 4
telephone counseling calls, tailored print materials, and links to free skin screening programs.
17 The interventions were effective in increasing both professional and skin self-examinations,
but they did not lead to greater sunscreen use in the treatment group. By comparison, Project
SCAPE was relatively low-intensity and inexpensive, but it focused more on preventive
behaviors and achieved modest impact on sun safety habits, including increases in sunscreen
use, as measured by diary assessments. Small effect sizes were achieved with a low-cost
intervention.

Findings from survey data revealed no relative increase in habitual sunscreen use among those
who received the tailored materials. However, the diary data revealed a significantly greater

increase in sunscreen use in the treatment group. In another study of the validity of self-reports
of sunscreen use among 564 adults and children, we found that diary assessments were better
correlated with an objective measure of sunscreen use (skin swabbing) than survey measures.
35 This suggests that using 2 different types of assessment tools may provide a better overall

gécture of intervention effects, though few skin cancer studies report the use of such methods.

Strengths of this study include its relatively large size, 2 geographic locations, assessment of
both habitual (survey) and daily (diary) prevention and exposure behaviors, and more diverse
ethnicity of participants than most other skin cancer prevention trials. However, participants
were mostly female, relatively well-educated, and affluent, and it is possible that print materials
would not work as well in less-educated groups. Other limitations include different amounts
of attention to treatment and control groups, lack of long-term follow-up, and reliance on self-
report. We note that the use of self-report is appropriate in population-based skin cancer
prevention research3” and that good validity of self-reports of sunscreen3® has now been
established.

Project SCAPE adds to the body of evidence supporting the promise of tailored
communications,19:38 especially for increased-risk adults. Tailored messages have the
potential to focus prevention efforts on those who can most benefit from them, thereby
increasing the efficiency and effectiveness of health promotion and cancer prevention
interventions. Given the magnitude of the public health problem of skin cancer and the lack of
proven therapeutic interventions for high-risk groups,3? it is important to further test
inexpensive, convenient interventions such as tailored communications. Future studies should
include longer follow-up periods and tests of the dissemination of tailored materials through
community and health care organizations.
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2038 completed BRAT

503 ineligible: low risk
164: other exclusions

1371 eligible (67.3%)

724 (52.8%) completed
baseline Sun Habits Survey
and were randomized

3 362 tailored intervention 362 control group
n=724 group participants participants
304 completed 6 week 322 completed 6 week
n=626 (86.5%) telephone interview telephone interview
307 completed follow-up 289 completed follow-up
— 0,
=59 (82.3%) Sun Habits Survey Sun Habits Survey

Note. BRAT=Brief Skin Cancer Risk Assessment Tool.

FIGURE 1.
Number of participants at successive stages of trial: Project SCAPE; Honolulu, HI, and Long
Island, NY; 2000 and 2001.
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